








Abstracts

Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 802~06 (1978)
A DSA MOS Masterslice LSI

by Chiyoji Tanaka & Takao Nakano

A random logic LSI for computer application has been developed using
MOS masterslice technology. The device makes use of Mitsubishi
Electric’s unique full-ion-implanted DSA MOS, which makes possible
high speed and a high integration density, along with Al-Al multilevel
metallization for even higher performance and density. All processes,
from the logic diagram and pattern placement and interconnection to
test programming, are carried out by computer-aided design, in a system
configuration that reduces development turn-around time, minimizes
mistakes due to human intervention, and enables small-run production
of a wide variety of devices.

Mitsubishi Denki Giho: Vol, 52, No, 11, pp. 779~83 (1978)
Studies on an Experimental 6MVA Superconductive Generator

by Masatami Iwamoto, Osamu Ogino, Tatsuei Nomura, Takashi
Sato & Kikuo Fukumoto

Assisted by funds provided by the Ministry of International Trade and
Industry for the development of important technology, an experimen-
tal superconductive generator rated at 6250kVA, among the largest in
the world, has recently been built. The 2-pole, 3600rpm machine has a
rotor diameter of 39cm and a bearing-to-bearing length of 190cm, and
contains a superconductive field coil of Nb-Ti-Ta wire. The stator is
110cm in diameter and 168cm in length with an armature coil of the
air-gap winding type, and has oil-filled forced cooling.

Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 807~11 (1978)

A General-Purpose Support System for Microprogram
Development Using the Software of a Large Computer

by Takasumi Ueda, Sadao Inoue & Fumio Tsutaki

Microprogram development efficiency is a function of the sophistication
of the software for the computers that constitute the main developmental
tool. Using MELCOM-COSMO 700 system software, a development-
support system possessing powerful assembler, simulator and other
functions, and applicable to any type of microprocessor can be generated
in a short time, and the methodology established for its efficient on-line
operation. The article describes this methodology and the results of its
application to an INTEL 8085 microprocessor.

Mitsubishi Denki Giho: Vol 52, No. 11, pp. 784~88 (1978)
New Pre-Impregnated insulation for Large Rotating Machines

by Tatsumi Asami, Shoji Hirabayashi, Osamu Hayashi, Wataru Bito
& Kenzo Fujiwara

Recent trends in rotating-machine design include higher capacity and
better heat resistance. More than five years have passed since Mitsubishi
Electric applied reconstituted mica-epoxy insulation employing a new
epoxy resin of improved heat resistance to high-voltage rotating
machines. During this interval, improved materials and processing
techniques have resulted in the development and commercialization of
new pre-impregnated insulation materials of outstanding heat resis-
tance. The present insulation system combines Class H heat resistance
with outstanding electrical and mechanical properties and heat-cycle
resistance, and has been applied to large DC motors in particular.

Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 812~16 (1978)
A Debugging Machine for the M58840P 4-Bit 1-Chip
Microprocessor

by Fumihiko isogai, Masanori Honjo, Yoshiaki Tsuboi, Shigeo
Masada & Teiichi Tanaka

The application of 1-chip 4-bit microprocessors to consumer appliances
is in full swing. The ease of use of a 1-chip microprocessor is mainly
determined, in addition of course to chip function and cost, by its
development support system. The article deals with a debugging
machine, part of a development support system, for Mitsubishi Electric’s
M58840P 4-bit 1-chip microprocessor.

Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 789~93 (1578)
Automatic Ghost-Canceling Circuitry

by Koichiro Kurahashi, Yoshiro Nakashima, Yoshiki Mizutani & Seishiro lwamura

Experimental circuitry has been designed to automatically cancel TV
ghost images inside the receiver by obtaining the sum of the outputs of
two synchronous demodulators, and establishing conditions for ghost
cancellation by means of a control circuit that uses the color-burst
signal and horizontal sync signal as reference signals. Evaluation tests
have confirmed the basic effectiveness of this system.

The article discusses the principle of automatic ghost cancellation by
this system, presents the results of ghost-canceling tests using the
experimental circuitry, and clarifies some problems arising in automatic
ghost cancellation inside the receiver.

Mitsubishi Denki Giho* Vol. 52, No. 11, pp. 819~23 (1978)
The Model ET-701T Microwave Oven with a Microprocessor
Control System

by Tetsuo Obata, Akio Takase, Takao Tsutsumi, Hiroaki
Tsukahara & Ken'ichi Taura

In recent years, important advances have been made in cooking control
techniques, simplifying cooking methods to take maximum advantage
of the rapid-heating and energy-saving properties of microwave ovens.
Due to progress in LSI technology a trend has developed toward the use
of microprocessors in the cooking controls of appliances for the U.S.
market. Control parameters are being extended from time and output
to include direct measurement of food temperature. The article intro-
duces the Model ET-701T microwave oven for the U.S. market as an
example of microprocessor control.

Mitsubishi Denki Giho. Vol 52, No. 11, pp. 794~97 (1978)
TJS Laser Diodes with Low Threshold Current and
Single-Mode Operation

By Wataru Susaki, Makoto Ishii, Saburo Takamiya, Kenji lkeda
& Hirofumi Namizaki

Transverse junction stripe laser diodes have a number of outstanding
features, including a low threshold current and a single mode of oscilla~
tion. The article compares the construction, operational mechanisms
and performance characteristics of the currently produced n-substrate
TJS laser diode and a newly developed type with a semi-insulating sub-
strate, and shows the evident superiority of the new type not only in
performance but also in ease of manufacture and reliability. It is con-
cluded that the new type of diode represents a significant advance
toward the commercial feasibility of laser diodes.

Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 824~26 (1978)

The Application of Microprocessors to Programmable
TV Timers

by Shigeo Masada, Katsuhiro Okawa & Hidetaka Egashira

A programmable timer has been built utilizing a microprocessor.
Intended for incorporation in TV sets, video tape recorders, remote-~
control units, etc., the timer can be programmed with the day of the
week, start time, stop time and channel number. Thus the user can be
sure of seeing every installment of regularly scheduled programs,
and can schedule a whole day’s viewing for the convenience of the
family. The article discusses the functions and construction of the timer,
and future application trends.

Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 798~801 (1978)
Optical ICs on an LiNbQO; Substrate

by Takashi Nakayame, Yoshinori Nomura & Hatsuhiko Naito

Two experimental optical circuits have been constructed by integrating
a number of optical devices on an LiNbog substrate. The first, conceived
as a data station for use with data ways consisting of optical fibers,
integrates optical switches, couplers and branchers; the second is an
array of two optical switches. The article presents the performance
figures obtained.
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Mitsubishi Denki Giho: Vol. 52, No. 11, pp. 844~48 (1978)

MELSIS, a School Information System Using a
MELCOM Computer

by Susumu Nakamura & Katsuji Mizusawa

The gowing use of computers in universities and colleges has resulted
in ‘information campuses,” in which computers serve both as an
educational tool and and in administrative-data processing. Mitsubishi
Electric has provided a suitable data-processing system, called MELSIS,
that applies a sophisticated data-base management system with Sino-
Japanese (kanji) character processing to provide curriculum adminis-
tration and processing of entrance examinations.

The introduction of MELSIS has reduced the cost and time required
to develop applications for student information systems. The article
describes an expandable system that has been set up.

Mitsubishi Denki Giho: Vol, 52, No. 11, pp. 827~31 (1978)
The Application of Microprocessors in Room Air-Conditioners

by Yoshiyuki Honda, Osamu Takahashi, Hiroshi Otsuka, Masatoshi
Ando & Mitsuru Shimma

As ownership of air-conditioners in Japan exceeds 309, and the market
approaches maturity, a demand for more complex functions has arisen.
To satisfy it, Mitsubishi Electric has marketed Model MS-1804R,
incorporating a 4-bit microprocessor. The article discusses the objectives
and specifications, as well as the operating procedures and hardware-
software configuration, with emphasis on the way in which the con-
ventional functions of mechanical types with electrical control, and the
new functions added in this model, are handled by the microprocessor.

Mitsubishi Denki Giho: Vol, 52, No. 11, pp. 849~53 (1978)

The Application of the MELCS 8/2 Board Computer to
Automatic Manufacturing Equipment

by Thei Sugimoto, Katsuji Kawaguchi, Masaki Otani & Yasuhiro Ishii

The 8-bit board computer is ideally suited not only to electronic
metering equipment but also to the control of machinery and simple
data-processing tasks, and its field of application is increasing rapidly.
The article discusses the commercialization of the MELCS 8/2 board
computer in terms of a typical application, and control of a semicon-
ductor testing device. Since automatic manufacturing equipment is
normally equipped with complex mechanical-control systems and alarm
and metering devices to detect abnormalities, it is well suited for the
application of microcomputers. The article deals primarily with design
procedures.

Mitsubishi Denki Giho: Vol, 52, No. 11, pp, 832~36 (i978)
The Application of Microprocessors to the Clean Heater

by Yoshiaki Tsuboi, Shigeo Masada, Haruhiko Shimojima & Jun'ichi Kondo

With sales of the popular Clean Heater hot-air heating units in excess
of 1 million, Mitsubishi Electric has developed a model incorporating
a microprocessor, to provide even better functions. The new model
features sequential control and timer functioning by software, and the
use of electronics for peripheral circuitry, resulting in improved reliabil-
ity, expanded functions, and greater ease of use, along with such addi-
tional displays as time, room temperature, and abnormal conditions.

Mitsubishi Denki Giho: Vol. 52, No, 11, pp. 839~43 (1978)

Telemetry and Flow-Alarm Equipment for Dam and
River Control

by Sadamori Kitahara, Tsuneo Kotera & Mamoru Yoshizaki

Mitsubishi Electric has for some time been manufacturing telemetry
and flow-alarm equipment for dam and river control, recently in
accordance with the revised standard specifications of the Ministry of
Construction. This has led to the development and delivery of improved
equipment based on new technology. Since there will probably be an
increasing number of installations of this type designed to conserve water
and prevent disasters, the article presents the theoretical aspects of
system configuration, and describes the equipment itself.
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T DY 21 w5 OEWERFILE, M %K 5 € & IC X o TRITRST
DM O B ¢ — B L TR OSEEOSE 2L, T O
BOMIC LD Ju—5ud T, BRETICLE2FHATEHOTH
b0 CLTER 7. WWRT X5, BERBERC Aa—u BRI N
TR Y, W I SR D EE BRI B I L iR &
FHET 2700 LIBEMIC L > TR X5, { LIBEME trans-
ducer I[CAHBEZEIML 2 W & 23R T > T IO ~H 328,
T OEHRICH 300 MHz, 5V rms #ENINT % & (D X 5 ICFEHHHE
WA X o TSRO 28 Ju—5ud R D, ERI» LA KR
F5wd BT ENREO~H 2. BEICZHREE REIM L2 & ¥ %,
A aqwF 33 “on” DYREE, ENML AW E % “off” mIRAE L EE
FTHE, TOY 2107 DEWERER RO X 5 CREN 2, REIEE
HIETH %o

“on” PAE : —10log(Py/Pi) =9.6 dB, —10log(P;/Pi)=2.1dB

“off” fkfig : —10 log (Po/Pi) =15 dB, —10 log(Py/Pi) =9.2dB
T DEITHE 2105 DMLY DI KO % 500 pm ¢ LA DX, [B]
PR 250 5 DA% 2 RS0 220 TH 5,

4 REFEEE - KRS vF TLAE

A CRESTEMARCIED SN 21057 ik, SEMONK 2
103 % 1 DOHMCER T2 ICH L 2B R CE T WK%
2 wF D 7L LD N TR B,

B R &, BERYEINT 3 C Lic & Y HROETRRE
b 3B EERT 2 L3, 2 T~k T TR DORREE
FIHT 25 L WBOM 2wy DEEEZR~, KICEDN 210F %
2 EERL CTB L A DWW TR 3,

8. L DD 2107 DHREZ RT, ARG, B6.
Oy E MO KT ICIn - TEMZ 21, RETEoH AT IcES
FENNTEL X5 LAEDDTH B,

Fn BJEPTER ny, e OBIFRCEMEE AR S4B OREHE
ISR E XN

711 COS @y — 72y COS o1\ 2

711 COS w713 COS &y

THZzZLbNBC R ISHLNLTWE, T e BERE~DOA
S, @ ZEFETH B, €0 TRILYEHEEE L LD THEERD
1EA% 80 pm IKHIR X T B, L7 o CASIEIFEK TR L,
FEoORL L TNEC LAWFEI NG, Lo LEBCHEL TR 3

800

ny>n2

® 6. sEEROEL

of €
B 9
o =]  _§ co
e —=—p,
- e

— Pi > —=p,
=71 1 .k 8°
— BER o

7. BREENR 2197

MIER2,

B

i
.
BUEEL, o RSE HIERS, ne

8. &RHPEILFN 21u7

1.0
| 632.8um °
TEg &~—F
0.8¢ - .
- o 1E80um?EREE
= " nEBE
o 0.6F £.
e e ST EAE
&
B 0.4t
0.2r
0 ke FOR S AT S SR SO S
2.2034 2.2050 2.2060

ny

B 9. 7,=2.2024, 0=5"° D+ ¥ D m r KEHEHK
R & DB

EREAED E—BLTwRC XS, b B9 TERI
FIvEEI LI OTHY, BARENETH 5. C TR
ng=2.2034, 6=5° » —EICltD, m B LA L EORHE R %
Sowk LiebDTH b, CDEBTR, WERE He-Ne L ¢ (K
£ 6328nm) TE; - CHEBEEFMR L. T X5 Al 5
—z it kY, B 8. O afwsF Tk 711=2.2050, ny=2.2036, §=2.5°
LT, ETEED £po5 % 50 pm £ L CHEMIEME FLz TRERLL
o BRICEEZEINL A WHERERHOLERHMREE N, Juild
W 1 A R 2 ~fTE, BHES ~ATFrhkv. LrLERE
TENINL 72 & ¥, REEmOFEEOEEY 3 0B EIFER
BIC L - TREL, ERHOFEHEENL Fh, AFEo—ERTkEg
2 ~, fo—MEBEHY 3 ~Bhhd, BCEEXED S 2FLE
Wik 3 OFITRAEER L ORTE L YRR D, ASROER
PR 3~ N D, PO bnOBERTHA, S 25 LY
W 3~ B2, BRAEEEALHEATEIRTFTH D,
ERsmREx A Y FA) CEcgitT s, MECER
THEBHBLLETERY, Y HHOBNR E. G FIC L5 LK
10. T X 5 CHMETH 5o FERL O X5 ABROHEERL T,
BT RAL CRARR R 25 E L e, 2 OfERER 11,
AT, EREcoMEInE ROKXLVHRE L D TH Y,

B REEE 3 ICA 5 O, BRGNS 2 IKA - e R T
Hb, CTTEBEEERENIC—BLTwAWOR, #HIARD
HIRE (80 pm iF) ABEL T, < THCWAFEEELcRETE
bbb Bbhd, RHATMORERIC X 2 BEHELX 14dB, X
Hix 400 V/pm DFEF-C 124 dB L EHl & hieo

TEETSER - Vol 52« No. 11 « 1978




sl

o

oy

200r

Ez (V/50)
BE D

1001

Hx O 2107, WERR SR 2H

x;—-—z 4008 A=632.8um
5 Y ] N\ . samsoin BIL TR ORBERIE T B L 720 KT
] — FEMELT 08, EEROREIER
af y=0.2um § 300t
——y=1.0pm ! ABFETCHLCLE, TO2ODHTH
e y=2.0um

LhTH B, BTHOESHLE L TER
HHRAMT TH ks, RUEEROBE,
A D X ViBRp T L, EAcFE
WHEHE L AZOT, ThERI L
DOFRT-OEBCHEREIL S BERED 5,
o ¥, ROBETF~DANGE: L L TEH

6100

B 10. 50 pm 4.3 OEMBEDEE HH

DESTE
A B Z
<
YI—’X
Emm-— 13mm i 13mm |
[* ®
SW I
x 3
[
@
SW 1
=5

® 12. Jeaqyy 2@SW I & SW I %L

CDW21wF % 2 DBEF|ICHE L 2 BHERO 2R 12. KRT,
B B EHTSE 71 13 2.2044, B o RFTER I 2.2036,
0% 25° WEREL, BRI 80 um & L, HIUBEF D, @,
@DHIER* M 632.8 nm CHIE L 2o JE21wF DEFRIZ 6V/
pam TH 3,

Harys SWI L SWI 3 onvoff Lz, Hio
IEEDHEAHEDEAE* LUFICR T,
SWI SW II @ @ @
off off 1.92 0.05 0.01
on off 0.02 1.80 0.05
on on 0.01 0.01 1.80

ThbE, Kates SWI, SWI o on- off oS4, AT
RESEHIROD, @, @D nFhshiBICLNTEZIT SR
AT

PLER22oD% 2105 OHRBLC LY SOOI T REC &
BTEBC EEARLEDR, Haror OEF T T b ICAREN 2N
BAhwDT, bo bRINDMINEZ RS X 5 2 XERE K-
ER

SR AR B 4

HRERORE % 2 L 7z LiNDO; $54R_E O Y2 R EI R D VR
* 200k~ eo R, THIER FHRBET TS E AW IREREIRC,

LiNbO; %tz & U 7 JtARBAEI B - TPILl - BPHT - IR

300300 400

ERm&E (V)

B 11, 7,=2.2050, 7,=2.2036, 6=2.50 »
EEQEFEH2 & 3 DESHA

BORIE, Wiz 20EE, ¥l
NG E L TROET~EFLE T X
Sic, HEBOBIC 5-A %202k
&, BA WM E L CESEN TRk
5 &5 KT AV,

LA L bHEE 2201, Jeor1A 5 b SR IHEE OEB B~
DREGTH D, BEERLCAES-TwEE E~F K 2714 D 27
EElL 35~60 um T, FEWEBOBED srxa0va XY 1H &
REWDCT, KELRFESBYET 2. REMAFETFOEE, B—
- F REHBEREL CREFE N2 b DxE L (L EHREREE
BROBRERT), YWD Frivvsy & LTHrm TH B, B
— E=F Yt orq A D 27 BRE pm THEDOT, Autdafut TH
W, 1~2dB OFEE TR o718 L HREMBIBEHETES, CC
P EMEREIRR Y, B— £~F b orrA SRS h 2 FiC
F, ReicEAZRERE LT, dEREERoEMEL, Eki
M ECRIDOb D EHRFE N B,

FHm 7P0-5 LT, £ E-F ol S HRET BT L&A
‘e THIE, “EPOLERER AEL N TIWOTE A5 55
B T OBEDHFETFOUERBERBEAED LD LIZE{ R o1 D
E%E55,

BRI, K 3BTt Lk F-2 25-vsy ICBIL CHITEE
O BB THNAETIENERET v-¥ IIEER MIARER
HICHEL EHT 3,

£ X B

(1) H. Namizaki : IEEE J. Quantum Electronics, QE-11, 27
(1975)

(2) &=, £ =% 8% ), 57-C, 8, 282 (FR49)
EE, R, BiE B3 (O, 58-C, 4, 217 (IR 50)

(3) S. Horiuchi, T. Ikeda, T. Tanaka, W. Susaki : IEEE ED-
24, 7, 986 (1977)

(4) T. Matsui, N. Tsukada, T. Nakayama : Trans, IECE Ipn,
vol. E, 347 (1977)

(5) #F, B, #AH, Il : 23844, OQE-77-119, 77(§E 53)
*, A, B, KK : E%Hsg, OQE-77-63, 63 (B552)

(6) #F, PEE EPH, ¥, Kak: B2 (C), 60-C, 10, 610
(KB 52)

(7) T. Nakayama, Y. Nomura, H. Naito, K. Muto, H. Kashi-
wagi : IOOC 77, 255 (1977)

(8) H. Naitoh, K. Muto, T. Nakayama : Appl. Optics, 17,
101 (1978)
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DSA MIOSVTAZASAXLSI

L & A » &

WEOBER B 35 VKBS 3 & vwhi, LSI/MSI 0Bk
THIK T h T 5 4%, BICENBEORAERE R a<-2 DREY
M L% @A 5 ICEREr, Jota HEEOEESLECH 5, BEE
B su4ds il LSI o B gl & L TR SaEREE % At
T AR (KHARE N » OmEERE R CHERARR S b, ERIL
fFl e LTk Aqfi—3 ECL (Emitter Coupled Logic) i€ & 3 224925
12 FEABEE TR TH30@, LiaL, ECL Tl Aur—o OFE
BNOR» B30T L EMECERED Y, BFHERcOTH @R
i, 4Bl r1o A DSA (Diffusion Self-Aligned) MOS =
A2 v, BERE LSI OBfE%TT- 20T ZOHIMHAED
HAEfTnk\n,

2. HBRoBLW

kD X 5w, BEEA suds 3E LSI ofiligs: LT, (1)
BieekEE, (2)WE3®REN, (3) £88E (4) FAREEED 2, K
L lso7 87 0% 7r—r St L, wass HRAREERERE,
FoIY(X, B - BEREE PDH) —EoBRoHBEENER
T REMLIC XY, a2t KEOEW Aur—v a2t OEITRE
THY, —RIC FuT B b O ¥t PBRBNIE, BREHHER
T3, —HEH -t OWRCHL, Ror-U HFABIIC X 5
BE2RH Y, K-t FEENOETE &b 7y BERHEREL & 5,
R 1. crzZemzaiiEe L, Aur—o 558 BI%E 3W, PD#% /(s
A=5 & LTCHIR L7, E2n PD §f 10 pT T #—p FIFRI L ~ 3
ns/G 2R3, Fu3 B DO F—r FiF 300~900G 743, —
FH 50T B b O e BOHKIE 75904, Eo FOMRIC2AS
D, RoT—p ~OEREFOFD 540 £o, 7 600G, 120 £y, T 950G
€ Fu 91 BHIE &5, LI EX b LSIEERE 5442 L LTz, PD
Flizs 10 pJ, SEFAREL 300~900G /357 ZEFFED Sotz BT CHEERA
BETH D, [PROEHRELIKIIHLLSTwE WS fib, DSA
MOS#HWiz, #A v22 & LTRE#HLER, 40~80t: « fuy—

90+ Pd,Cost.Chip size vs No of Gates
L / Chip size ;
80 1.5+ System cost /7 /_td 1ns/G 15
70- X #120Pin / PDP 10pJ =
T ol \Na20Pin / / J
g 60- ¢ A “A63Pi / - =
£ g ./ o8Pin td Tns/GI 5
~ 50+ 210+ 80Pin- 4 Pt 110 S
g & ~/40Pin ~ 2  POPS5pJ T B
Z 4o- 2 o //’// s/ é
£ © 7 -~ 7
5 30rs / - P
© Tlgos- - e 53
20~ v =7u DT =
R e Pd W
10- P =
0 560 1000 1800 2000 2500°

No of gate/chip

B 1. #—p Bucki+ 3 PD, Cost, 3,544

802  *ZA& # ** LI FE%E tus— (TH)

2R S AV R Sl e S

o IR 600G & KR, 120 £y ¥ CHEFTAER 800G %35E
L. (A)oBRAMOR X st T4 CAD fbxaifge L, B
& - BUHE Jodss DR EFMHTL TFFo 7eo BEBED 5101010 1
Z ORFECET SRBOHCREL, BMETRRDHELES
itz CAD fLIERAIR TH %,

3. LSl ¥ v 7R

3.1 FoiL ZHEW
X2 i3z LlSIicwvbivie Al-Al 2 /g DSA MOS E-D 44~
2 OEEB% R, HARFAr2 & LTR Sota A54-2 OREHIE
DAEEE L 4o A DSA MOS v, BHREW, S O/H
BWiIC X b fupyao~Al B o221 & Al-Al 2 FAER O w240
FHEME L 7B

Kl wohb ozal, I @ 5t EERFREY ARERE L O
BLBWTRT, 222 Tk fypyoy REEEM LA D, Juzo
e Al TR Y, vaal T AL 2-fiel - AL CHE A 2 EREE
HRATIRE TS 3, - IBERREIIC OV T 2221 OF 5 23519
Bl WAEEE, FAREBOSTHERI TS D, 22all TREGR
EFCRET 3 BhOAWER L R > T 3,
3.2 FyFHER®
2221, I ® 7,7 Bk mxnty (e2al 50x16G, 224l 52
x12G), # 7oviL, B Feuiy OEHHE Al OFE s1u. AH
H Rwow & RoFaud Kol bk b, 2222512 Tt F~t ONE
LEREEAEEL T34, UREZTEBELLT WA, EiE
FEROERDFEEED 57D,
(1) ZHEETE ty O LA ETHLL2%L, w22 ] ZAEMD

DSA MOS FET Depletion MOS FET

Alz Al

———S8i3N4
PSG

2. DSA MOS E-D 1ol B

# 1. WHERECHT S 7 EERRN
(2NOR Gate, 5 mW/Gate)

Inter-connection length Delay time
Total (mm) X* (mm) E Y* (mm) master I (ns) | master II{ns)
minimum —_— —— 1.45 1.39
2.5 2.3 0.2 3.0 2.1
2.5 2.0 0.5 3.7 2.1
2.5 1.5 1.0 5.9 2.1
2.5 0.5 2.0 8.5 2.0
» master [ master [T
X Aluminum 1st Aluminum
Y Y Polysilicon 2nd Aluminum

=T - Vol 52+ No. 11
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s

A

—i—i_ib—g:lﬁllilgié‘tgélili{ii—i o 6 8 Q o oo 0 0 00 Q
£§__o—g: ngo—googg o og. 30 l} : ‘ b ool e !
Fadergs “__J: I i“ 7[:: Ju : : L& :é_;__
g P
! | E
< 7 J 1 gr—t—
T H e I o T
o Qo0 o0
PR G I R R R
2N+1 1l -
sttty leatelaeealaacs
87684301 1234860047084551 Lt Alinterconnection
~—— Paoly-Si inter-connection © Through-hole
—
e Contact
(a) =x42 1 (b) ==& 11
B3 o B8 s N
Vop 5 = GND

(a) %K#—h

\12—4 Output
f—

Input ld a

:Tr}-state control

Feedback

(b) Ay T7
B 4 Byt ZUHTT Koo O fHE

Ev BF— X B0 EF 2HHCH b, FHE bt 51O Ey LB
B e FI0 Eu (Ul 1Ewy Fo4, v221l MO A S
BEZRAERE T 2,

(2) FREEY-r L LTHA LAY tu @880 v & LTE® «©
FIRF 2.

FOTRY Lk, B3 ity

DEGTEE T,

0GIC
DESIGN DATA

LCEHRRETH ), BifedEREcTnd, NAND RELH
BETH 2, B4 (b) iX 222l DN Awor DHEERERL, KR,
FERWED p~54fi—1 Three-stati, 7-JzfLru BHRL 6N 5,

4. BEER

2282512 HRADO BWEZ5%E - DB O LS % 565 X <RI B
BF3r sy, 0 HBEEE (CAD) vr7s OXEHHERA

B UR) TH B,

T D256 XEREITREORE S b LSIBE DL DD 72+ 054
DO HBEER E CLSIFER A ERREHEEOIR L A A BRE LR
- B o, LSl QI SEOoRERRY, EME SHEc
haze LSI 24T 2 e # B E LT3,

4.1 S RF AWK

Z D 2292512 LSI Do @ CAD 325, ORI E 5. 1057,
D o546 EIRD 6DD F31a54 K X VK I B,

(1) BBt 5-2-2 4Juz54 (EDMS)®

(2) #HE vz1L-2 13254

(8) WO - Foi $Juas,® @00

(4) I527090 10 72254

(5) L1779t Fzwo wJua540

(6) zarJodss VER 32254

RN 7-an-2 1k LSI OFREE -2 T340 Th < LSI o 4
wi GLEP t BEA 2 VR - EAC D E A ME F-a RREER O
DD oo0F-2 AR EERBEHFL TS,

Pl vzal-2 (X LS S ORFHBE DD D 2254 TH D,
BOE 17 HTF U007 rARERRT XY 2L D3 EXIZ6HED
22L-2TH Y Aot FRCHFMIGRES 2220+ T T LHTE
Do Ele, LI7ob FERICHKTE, EEENRER D Ah, LSI 0o
HIWEE BHEIC v220-b L W-F 2RHET3HBEDEL T 5,

B - Bf 40v254 1k, LSI @ ureob BEHEFT 5 ¥3u254 T
B0, EEG (D) PIWECE, (2)240EWE, (3)EFEYE
E3DODTERHEHALBBERE2T> T3, ¥4, R, B
Frutl EHE TS Feotn HBT, oy OHBTMNELZHRET 55
FHEC, RRWCESEEEPRET D rsur HIHTOE §3507

£ (CAD) ¥R 54

4, A o B mm e e e e — -
N [z] J‘Zt: T-btn )(Uﬁ}j i MANUAL IN’PUT PATTERN | o ! MANUAL INPUT = — — — 1 :
Noor BIEOEMEBIBETH Y, 1 1 e | ; bl
o e TEST PATTERN H » .| LoaGic
e & LD 7o 5vwvsy - AR b || GENERATOR ;’7—< Loeie ( (tgxmgwszom( * | | SIMULATOR i ;
57)5"25 L3 4@@5{3@] hﬁy?j}g s FIXED 1 /) ! i i ; |
N ; ; TEST b= —— —— rEATABASE L1 lsivuLATiON
LY, THhod bsuyag OF ﬂ;g(S)ERAMOPATTERN/ SUBSYSTEM . [RESULTS :
N 302 s ES . . . : \ T N
RRIRKED), 1dv-Tu, Bl " [Test rrocran |/ ,_l e —— I E——E R I
. . . ! GENERATOR [ et s ri- T L1d \. LOGIC SIMULATOR
HEDPLRO LN D f b B ; ; U oL acement f 1 LavouT N\ SUBSYSTEM
t ! i, | CHECKING AN
Bl e b 2 I Eic X b , JEST PROGRAM P P
» {GENERATION, by P 5 LAYOUT |
_ - B < L ISUBSYSTEM 4 by | i CHECK |
Fb TEICHZ D, 5t BE | TesT || g(/)\tTJ;T\E UNCONNECTED | ERROR _|SUBSYSTEM
R DZET & /e B D 1T i, ! PROGRAM | LAYOUT %5 Cl st ,
‘ e I SUBSYSTEM X oo~ '
o b iR BEICR S B K B ! ! i Sl bt S
o SR S ] )
%o J1A7-Ty ICBIL TR HEW i i [oniTor CRAPHIC | |
oT 1
B OE BT NOR Kt R SYSTEM
|
NAND & & v 3 Bh T 3, ; GRAPHIC ART wc/)@é
B e BEREELBC L IO | QESIGN ( Pﬂg“““__
- e B 5. 2222512 LSI® ! SUBSYSTEM .

b, 1u”n—-2, 2NOR, 3NOR & CAD #:rk =

DSA MOS 222252 LSI + [k + iy

803



S4 b frbh, B, R¥RETEAERAELLESCR 7
ol M TR ER T IEHBEREI AL T 5,

I52090 Ff (v TI0250 &, EEOECE - B YJvass THEEEAR
BE & Bl AT CREBRELRITS 2D J50090 22746 TH D,
HiC, Lot #ERO voa BVERS, w20 BWERD DD Aa—v
Bi—2 e 57 DIERA & 31T 9,

LIP9F Fx02 450256 &, Rl F-2 & L1P9F7—3 DEGE
FTACHLDFEE Frwo THE LRI, AFICLS Lrpo Kt
Wl DER Fzoo bFT5. i, U179t REHERICIES BES
OEHELZEHL, Bl vi.0-3 KIAEHRENEET v2al-y

su ZAJREE L Tw 5,

FarS0954 VERL 490254 &, BOADEE vzal-2 BEARE L
T tE vzal-2 TH D, BREEFOAHIEFICHEERED ‘17,
“07 BREE %S AL, chbOfEBENERRET 2 52 AT
EHRL, chbd sar ANk Y LS BEICKEAL 722 H 7ab
Jods6 2VERRT 5 479256 TH 5,

Fabk ATWERLD 7 0 (I w32 L-5 Ik Sude AT Ag—u A
NBH, yial-vsu KX BAT Ag—v £ ZOMOFFFC LD A
HRz—u DEHCANT R ERTEL XS5CASTWS, ¥k,
F2PT0d54 DEBERE, #EE vzav-2 XY BbhA R 7
AMRR=y & Fah-2 LD DAHTRTFES & O E EBELE
WERIHEL, 5t2% 721709506 2EBEERT 5D TH 5,

Mk, MBIz D 254 OEBECOWTERLZZE, cD CADy
2576 X EHBERET ML B CEIBONARTREA L SIED N T
T, HEtEOHEDANMAK LY, kb HEOE- LS 2GR
BfgCE B L5 ITREIA TV S,

4:2 CAD (k3 LS| &sthH%
z @ CAD u274 2L T vas2512 SLL % BHZS 3 2 5k L I
RKoEshTHb,

B REER, ER v+ TH B3 NORRU uz54 K
BHEEINTY S 2Yurr00F AW THREEE 2754, BOEL
BT 5 HARRTRICH LTI EETE 2 200 Sl F F-an-2 ICE R
L, 2@ 2o0 BB %EHL CREEEI 25 8 TE 3,

MEEREE RAEMEAREE A BBEAANERE vzaL-2 1T
5z, ZOHERPREENBETIC L > TibNL S, w31l
~vay OHERGRE “17, “0° RUREEARE TSI L E
F X" DI{ED vial-vsu ¥, CHLDSFECESOIERD,
IATFAEY, 15- %FETO6ED vzal-vau 2fT50 b TES, X
fci’%%@@n%‘%“ﬁ;ﬁé {4 min-max ([ETH5Z v31l-vav 275 C
LAHEETH Y, BT, Lot BERE, KR X3ENEER
LT o2alb~vay T5C EATMEETH D, RBEOBWEED 5455 ¥ 2
1308 BERE U FAoIh CRETEAENT 2 AR CREEE 21T
ST LMHTEDS,

Lrroh BEF RTFOEE - BREE BB TbAL 5 A1,
BEETOREDEREATFCHE - ML ©W-FRELCRVL I,
i, oUFshL AR EREERT AL SER TR TED, ¥
%, 1 OEBOEMERERICEL & 2K X 5 BE,S HEHE
LoBEICRIAETF L LTS LEN T HEEN CHID S5EE
PAEL T3,

B Sodss VR BREEALELRTM tehAa-u PRE Az
—u &L, HEERHREOE ER2MDC ERTED, £, F2b
Sodse VERICH L ClBEL 21207 Bl tho st & £

804

B LSLicHI L7 7at30d50 X HEWER T 5 C & 28CTE %,

2. Lepot (S REZEAEUABEY, BHE-TEY
Sua5s THBTERWES K ELABEACAFCLEEE - 8
MARDBEE 5 52, a sz KL T TSSHRic kb, v
179 h BB F-R LDV TR 539190 710 9256 I & WY EHICH
HFI-22EETED LB ENLTV S,

5 ® & 1k Bl

5.1 =x#Tic&3R1E

2221 AL 8tut ALUREEL A, @ 8Ew ALU X 10
EEE, v AR T 5 720 ¥t OERT FoT B DIHEEN
IW Dk & - Hic b OFEEERRE] 3ns 218/,

coBE LS 0XEETEIR2. OLHHTHY, F—EHBO
SSIMSI ik L %] 3. iwmT e b IC66 5% LSI 1 HE LT,
BATHRTCE 1/4, BB /1.6 ofiRE B,

CORVEC LY, Ryvyou -7 EEOERE, EHRC L 3BT
DIE B2 ERKE W HIEFPHEREOF ﬂ&#mﬁ%@fﬁ#%’ﬂéén%
CEREMAL D, WICRT 22zl K kY BEERFT-RREL
7o
5.2 =x4Mick 3Gk
22210 DHEEICHES 23758 CAD vass DBRE%ET, T® CAD
D256 CHDS EHER Fo20 FIEEBCHAC TR S 1Lyt £TO A

= 2 wzzl, IodisRosey

Master I Master IT
No of Gates 800 624
No of | Injout. 116 40
Buffer | Input only e 20
Vee 5V Single supply
Pd IW 1.5 W IW/15W
Chip size 7.68x7.88 6.28%6.60
No of Pins 120 84
Inter-connection Poly Si-Al Al-Al
Totem pole Totem pole
Output Buffer Open drain Open drain
Tri-state

NOR, Wired AND NOR, Wired AND

Gate circuit

Min Ins Ins

Tpd/gates

Ave 3ns 2ns

$£ 3, SSI/MSI ¢ w2512 1, D osEdEt:

MAS TER-I LSI
SSI/MSI ASSEMBLY | Y18 FER
Logic F " 8 bit ALU 8 bit ALU
" oBic Functon | wWithout data latches | With data latches
“S\ 2 boards 1 board
T Packaging- 75 SSI/MSI’s 1 LSI+9 SSI
E Density 81 SSI space 19 SSI space
(size 448 cm?®) (size 104 cm?)
I
Power +5V, 3.b6W
5 5.6
Dissipation TV, 56 W (LSI 3W)
M Logic Function ECC circuit Same as left
A . 66 SSI/MSI's 2 LSI+7 SSI's
S Packaging-
T Densit 66 SSI space 15 SSI space
E ¥ (size 415 cm?) (size 100 cm?®)
g | Power +5V, AW +5V, 50W
Dissipation
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b 4

S

g

~2 b B2 Y ETIEA[REA ECC (Error Correcting and Checking) B
* 2R/D LSI TEH L %,

ECC HERARSZHERIC X 5 Y1000 2-F DER, BOBRH%
FTOMBTHY 420 Jows QT b 56 D 2orLDzs &
ZEADRBCIE CHET 27290 EDR K L D B E T B,
2EDO LSl KT, SMEREIFN 603, 313 5-p <5 b A
AHN o BZxnFh 38, 45, ThH 3,

CAD @ L7yt YJuz5s ZHERALT Lrrat 3REFL 25RO 3
owh HZR 6. 1Rxd, CAD Jodss OB 2%, AFHR
i, BEEE ORI ER 4 IR, EHEREL LT b FIM
DEM TY7 THIEAROESH tSwo 2RACTITDILERBELD
BREEHE w0 B roeo 2FTEE) RATER - W & BE)
BOIE - BUR & RER L, Th, BLVIEMT 2HDOBEH s B

(BRHE bowo BEE) IAFLED L CRABETH S,

CHLDRERLY, AFEE - B8 & HBRE - Botsge
EFRBETH Y, BRI L LTRENZ va5s THBT EREL
Twnd,

o LSl OFf5tiEsR 2. 1KGRT X 51 ¥ OFEEEEREAS 2.5
ns THY, w22 ] DHRIVERTw S, T4, 2 0HFxE Al-Al
2EMBIC I YVEBIC L 2 BNOIRE LD E XA {EHEBLIC X 2
ROEZREACEET 2 ecs, 2ol RNE CAD KX 3%
Bich S L Tw 3,

CNLOHMATHEME T D w22l ARZHRATECLE L,

6. BE fa—v L17or E

£ 4 AF L17or - BB Lrpo BROHLE

Manual place Manual place Auto place
Manual route Auto route Auto route
Nece ax no.
cessary m 14 14 14
of a horizontal truck
Neceessary total no.
155 152 146
of horizontal trucks °
Ave horizontal
Ve norizo 2% 46.4% 42.6%
truck density
Total horizontal
otal honz — 23,762 mesh 21,810 mesh
truck Length

DSA MOS 3242352 LSI - @/ -

COBHRC X 3B TRF 2. QLB THD, O
RiEk 3 KR, 3 X9 LSk X 2BRAFFLCKEL,
222 M X3 F/12 ORI LBIED t—a1 CAD v254 D5ERIC
I0EBeoFNc r 3 LSIo#ERETETERT 230 LT
TN b,

B 7.1 vz2al, 2221 CHELA LSI © 5,3 BERE%,
CHREE R T,

H
o)

6. MERARUVSHEOITE.

HEF suds BELST & L DSA MOS 2242512 DEFE KD

(b) =<2z I

E 7. DSA MOS 3252512 ® 555 52

8. L3I oABIEH

805



Wik, DSA MOS 2222512 B4 e b Arf-5ECL, LS-
TTL &L D EEIC B~ THRBNA T AICERILZERT 5 5
BELARERBETHS 5, UT F-+ BERMAOEENER %
I, FERBRICO wWTEET 3,
6.1 4~ | BIErkf
HAERE 4= wxf LT intrinsic 288 C; & 2779 O
L 2 NEBEDER 2 & 1> extrinsic ABRR C, bR 2L TH L,

Py ty2kC; « Vppd, Py t3,22kCCi+C,) Vpp?

T Tty tge VX intrinsic ZQVU-' extrinsic delay

L2t (1+C,/Cy)
2221 TR YY1 BA—BEHRCHC bR, Rz B REE
BADER & 25, CHLEHRSC & 5B,

R S
tdezZ[C'e+2Cg +4/CA+4C,1)

T RE fyvyaw B, C, RIRE F~+ DANER, 2E
ERFINT tue & 2oy DFAITH B,

® 1 @ ERERCHESE, WHEHECH LEEREE KD 7% b
DTHY, 2231 CTRAHTEEHRE 25mm, 5mW/G T 3ns/
G, 2220 ©iE 2ns/G #88, HEELEDB—E % H e,
6.2 SEOAHM
9. I~ FA1R Hilix v TlEb b 2282512 LI @ #—
b ERERSR & SBRE - BB R RT . DSA MOS 2222512 i
LS-TTL 2 i3 ECL 0 'k & fAqfi-s L HHEHER 2~ 315,
Fo b EEREEIE 2221 12 S-TTL, 22210 i ECL » E{fix il
RLTWwEE,

B 10. & #—t BEEECK L, HEBENZSEEERCEREL
¥ T3 ECL 92582512, ECL RV LS-TTL ® F—t 7u1 & D
HEIC B WToRTWW, 5341 T 16p], 2220 Tk 10p] €
HY, BEBEEZ 3LV $TFFaceickh, 54p] gciE
L5, BIC scaling ZaFRiICH 2 1E, scaling factor % « &§5% &,

ty=tq |k, Py=Py[x?
EhD, «=3FAbLLERD 138 D FA2TEICT B L £pa=07
ns/G, Py=055mW/G LAY, HBRENHBERD 10~20501 &
B, 2»0EERHE ECL AEOMRER 85 ¢ L AMRTE 5,
=3 FEROBEIELE, b E L B L T AREENECHEN T B

3- o
DSA MOS
= Masterslice
E Master [
£
E 2 e “Master Ii
>
&
a
© ol) 82}
c
8
= ECL Masterslice
w gL
g °
o
o L)
! H
O0 500 1000

No of gate

B 9. & 2222512 D F— FCH T 5 EHERE

e

806

Pd (mW)/Gate

100§

M190(ECL)
0,

o
Gate array
(ECL)

'\ 3Gate array
NN

N

L PO S S S SR |

0.1 “10 0.0

Delay time (ns)

10. &8 92223512 OBEREICH T 2HBEN
L 27— dYy FA1 2 DRERE

b, E e ARy MOS % LSI oSN FO BRI TE 5,
#b hic DSA MOS 2252512 DEEFEICH Y, HEx TEOR,
TR 7 I BIR AN ICORRE L 2T,

(1)

(2)

(3)

(4)

(5)

(6)
(7)

(8)
(9)
(10)
(11)
(12)

(13)

F £ X M

A. Masaki, Y. Harada and T. Chiba :
Papers, pp. 62~63 (1977)

T. Ishitani, H. Kodama and T. Sudo :
Tech. Papers, pp. 7~8 (1977)

Y. Tarui, Y. Hayashi and T. Sekigawa : J. Jour. appl. Phys.
Supp., pp. 105~110 (1970)

I. Ohkura et al. : J. Jour. appl. Phys, Supp., pp. 59~60
(1976)

T. Nakano et al. ISSCC Dig. Tech. Papers, pp. 64~65
(1978)

C. Tanaka et al. : 1979 Dig. of US-Japan Computer Conf.
C. Tanaka et al. : Proc. 11th DA Workshop, pp. 372~379,
June (1974)

FHES S 2-1, BBS3EERER

FIED 1 5G-8, IE53 FEHRULEER

SHIED ¢ E¥0rg CST-78-35 (#F 52-6)

FEAHE D « B CST77-99 (HE 52-11)

@, SEFE, /N 0 B TLotozoz, 1975-12-15, No. 123,
pp. 107~118

£3F : 15 ERREAEFTREEA TR, pp. 246~270, (HE52)

ISSCC Dig. Tech.

9th CSSD Dig.
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A

s

KEEtEEAFRAL- RO 70y a0 R— 2T 4

L A » &

BEEE~D w100 Jote BT o Sotsy EHT) OREHRTE
{ELTETw 32, 2100 Sodss (UTF uP &84 OFFRIEED
HEACRFEELRRETH 5, P OFRICHEMYFIHT 3052
TERTH LA, HEEREOSER, tonlr o omRxEy
D97 J0d5s HEMECIERT 2 A ) AN ATEORE, &
Gz bR vaye O i 0P BIRVESEBC R A S
5% %, rP OFFE & X Sods, OVERIEECIE A% LT 20K
HZ ootz TH D, COe®d, uP O a-F40d, FAu5, &EHE
FIC votory FBOFELREICEAT sz 21c kY, 1P %
TEIPFETEL LEZ b,

1P BAZE O FHEEEIE L Tt ATRRE . <MELCOM-COS-
MOT700/900 & A<XL—5+1u5 254 TH B UTS/VS %3, UTS;
VS @ yotozr A L CEIR © £HXEE Sodss BIEKL,
UTS/VS o TSS Bk (SamiLEEEE) © % & T o510 T—EL T
HEAT 3, IWHD vP BFTIE v254 MMPS-1 (Mitsubishi Micro
Program Support system) %sgp & #72, MMPS-1 13855
L2 %RBE LB LL va5s TH Y, b Trh
FHICHALR AR ROMR IR w256 B LI B € LR TS
%, INTEL 8085 &% 4 HD p Sty B L CHEMAKEL,
rP PRRICBRIIZRIEL T v 3, 47D 2 OMBED 1 Sotst i€
MMPS-T oi#ifi%FEL T3, MPSS-1 oMz, SBAH
ER R X » uP RO » OEBEHIE IO, INTEL 8085
D pP FFCAI L CRKMCBIFIBMT 5,

2. ¥E—-PpMRERBZ pFOEYY

£ T0twT O Moo SO AR L REBICOET 52 &4
FLfTbN 55D, NHOBRZE vazs 2VFRT 330852 b1,
TOEHELY D, 7R BINMEARE LB 7Lz JHC 21
20 WMREHETT D p Sote &, 7RU ENNBIARLEE, o 5
OtyY LT DDRERTH 2, BED pIots F, FHEHE
OHRIMERE CRES WD, BHCO pP EFEBEL s h b
BECISEEENOT, & 2100 me%—EOHEICR - T 7
Fuz Z2EIACECR T % 7o IR LT 2 EABEL 203,
TO LA BT EZRE LT3 p oty KN LT HILHERERYE
w256 MMPS-11 % BEZE#E 50 5, MMPS-1 11 7 fux SfH4LEE
ZBBEE LA Sty & R-r R ELTED, BEa4iE
EAETRTCOBAEDT, MPSS-1 2RO FHEE OB
F U D Sodss BRROBRIE vare L LTHERAT LY
HEETH B,

3. MMPSI i

ZHED kv pP BRI T & 3 20 ERE BRSO K & A BHER
EHEATSC &, TSSICk2LEMAER N L C o570 CHEES

R A = 1

A B AR - B A KM SCHET

FHAT 2 L5 KHT, vorory BROES LEHHEIF Tt 0,
R b R SO BIRO B uP RS RCRETHER
HERTH 5, MPSS-1 gt KBatEEO b & <BIVET 2 oo v
20927 FBD wP BIFTE vaze TH Y, Eh TSSIEEEZBEXKL
Tz v2546 TH B, Jodse B pP s Sodss OVER-EE, 7t
Tl Yoo IFawh, FAwd F nP FBRCBRELEELTXT TSS
WAM DT CERTEL LS KA-TWE (W 1. M), UTS/
VS i e TSS #as%iREL TH D, D k5% TSSEROH
FXEE v276 #VERT 5 L CHRD TERCH o i B,

LT AT, pP FRTE vars OB E A BFE Sudss B 70T
5 TH BN, UL reuds OVERFEE LT rEuds 2FIFET 3
Hike, B 2P KRB L 2E 7euds 2VERT B HEE
BP0, HEOFROULH 7tods BEICRELCHEIS b
FLRFINT 5, MMPS-T AL T 2 DRBFEDOFHRX
<&y, UTS/VS ol o5 ©H 2 META-SYMBOL %11
FEuFs L LTHIAL T 3, 2OHERYH 22 0uta-2{MEL-
COM» 70 @ yoz 7tuF5 % UTS/VS D% & CVERT % 720 1 BE
ICHUERTA DERENTE T 2 ETH Y, MMPS-1 gz o
B LV RBIEICLCLVEREINE vaFs TH B,

4, XESRSFS54

MMPS-1 Z2RR T 3% Juds0 #B 2. [RT. »WLohDX

MELCOM-COSMO 700,900

UTS/VS »aFa

¥
E ToSs TSSHRE ; Sy FifE

Farsw ;
1l_ - ;LY;D“‘//L,%? ISy F P2 TORA
— ARG AN o A2
! (BATCH)
4 S
1 o ==t
H S5 r
Sl kT SAL w
DIT -
r;r‘ (EDIT) w _
L 50l
& o7
& waE ||
1
P
Rrl

|
{ 1
| |
I
fe——el 7RS4 L l
; |
I !
1 f
J |
| !
= !
i
J

B 7A-Wva-T & FN

T TImrRE RS AR H=F
T T
o TFALYE o e gy
T & @ mf
2048 = T =AML

B 1. MMPS-T1 ot
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# S50 ICDWTIL UTS/VS 235 & LTREL T 5 v356
Sudss 2D EEHAL TR B, 7EuT5 2 Yor-U 17,2 HEA
DYDHEDT, FDMDFIE Jodss KD THEEL REZHAT
Do

4.1 &FEWMh—-rFEEFos 54 (EDIT)

UTS/VS ofEi#t 5254 J0554 T, F20 LLEHIN TSR
Jud5s RS -2 % TSS #iR» b O 4 TEM, Hikk %5

@A, BRaELTSEEEYHo T2, Bk Jodss B 5420 1C
BroEALICLTEIR L, AFTO A-FEIEITE LR D,
wP D 7B # Yoo 1500t HFREEHE CERMTAEIATL
¥50EHlL, Bif Jodss PBERAFTLAfTARVAD, |
DY D &\ RIE So/54 DISIEVESEN vP FFRRORARD 2u0 O
19tk sTETHD, MELCOM-COSMO) 700 »» CPU @ pP
BAZeRE, R4 Sodss @ v—2 h-F KEUE 5 IRIC L 7248, &M
#ic EDIT -cilBs 5 C & Tl L, UAZcAET 3R Jodss
BEVEECET 23 N2 KB CHIR T &2,

4.2 EEEETHRIOSS 4 (PCL)

UTS/VS ##2{its 2 8 2254 Jod5s T REXEFEOICEHE
e (h—F, F120, BK 7-3, 5107922 %) <D 52 HEO
EEPHER TS MY D A-F % h—FBREERDANLT
F20 WEBFLZD, 5420 LD o511 #BEX 7-7 KIRFLEY,
T OMWICHES 53 DAEZR Fa22 CHELZY, HD0nR F420
PR 5~7 LD Sz AEE s1oF0va K Y2 L) T HHEK

EHET 2, EHEEORLALLETRTOANNERR D 72 EE
E—FICB|F 2 HEE DI &I Jodss TH D,

4.3 SFEWYIalL—~4

SFEHRT P OBWEREE (D320-1) LTEFILAMNDL Fiy
7 %75 XHE JSodss TH D, Joudss D FALS WIEEHREER L 0%
ERVDABICEREIND &, TSSHEREEZFIAL 2LFEBNTO

] LR SERH—F
Fasrsa ERTRITA BETO IS4
(PCL) (EDIT)
FHT0IILBE
7475 (s | %
(METASYMBOL) o
Rp7arsu
UELS
bt B
IFqA PA A PN
(mgj
ROM,RAM _a—F
FegTpqn § EYRN £35% _ %
7R OS5 A vEial—2%
uPFriy s

ROM 5 RAMH
FeB 77 AN T2 T7AN
Z) ( JAREATHUTS/VSSAFLD

ROM Ty YATL TATILBTHD.
HF—7 TR

{EBL TAH
TRISA 7asS A

Tay
Q b 4

2. MMPS-T % Hgk
T 5 Jodss

-fi i

ROM $§A A 35~

808

Fhod VEERIED THEHTH BT L E ooy BROBE L R
L’f*@%o
DEEI-N2) 9= c‘: L CEMRENB- C &, AL SER RN,
LUBIWERESEC vial—t TEARWC LEETFLND Y, XFEW
D2a0-2 R EHALZEBA LT, MFECHLTR, 2FBK
Tlx Jodse DEERMRELALLETHY, FRI AREED 6P
bR o TEFTE 2 D e, EFTHEAIEN C L IEMREC
Eabav, (SRR TSS Sk AL TH, FRABEEE O MR
BRI 1 %84 20RENTH D) ¥k, BECBELTR, Jod
S0 D FAed H—BYTE LAk ERECBIRT 5 EITE o
FFAd TRzt XY B AR E NG, EEE FTeP 25
Faakr 2icEL 2 RES S ERNEBROEINCHEY LT T
FEREETRLEIVC o), RESOFRRMEH S 24 Y 3k
3o U EDOIAICLY, 2310-8 THP D FRJ 275 TELID
BIEHCAHTH 5%,
4.4 ROM, RAM 5¥—4 774 AMMERT RIS 4
JoT-Y 1542 BER L% o-F €521 2770 AL, KiCH~
% ROM % 53 VERX Sud56 PATIE 25 ROM g o511 &,
RAM it w570 RAM Fog2 5711 2B T %, ¥ %,
BRTD X5, 0~F EDa-L 2710 D 2100 5D 2 #EH Aa
- DIEEZTS B b HHET 5,
4.5 ROMET —FER7 D> A
ROM BALXBEDO AN L BB -7 VET % Jodss TS Y,
ROM #_3 5711 # AL T, uP D 238 fa—u % ROM-IC K
GIICERELEL, #35-7 & LTHNT S Jodss TH 5o

5. XBFRALSSLDERTE

HOPICREZREERED £ Fotwd BEELTEY, £OBEDEDIC
WU THEE Jodse #VERT 2 O TRFNBAE AL D, WHDX
i Snd56 BEEND, Bk~ X 5 kK, AH yeods ¢ LT
UTS/VS o#f 7t-3s5 T 5 META-SYMBOL #F|FHLTHE Y,
oI5 Haticd UTSIVS @ u254 Jodse 2 TEBRVIAT D
X5 LTw3, %, WATED 2546 J056 #8 UTS/VS I©
RHEE, EHICKE Sodss RVERL it JUARICHEETE
X5t CERLTH B, rIotet J L DENE Jodss O
VERHEER® 1. IR T,
5.1 72v75, Yvsb—-Y 57494
# 7t.J5 META-SYMBOL 0 250 4 EHRAE R FIL T 7t
5 #ERT 5, 200 MEEE o542 RFEFBTHEL IO
B, ROX>REREEHEL TEL D,
+ 2120 HD T-TZwo I3-F
<2100 S0 2HEH Aa-u ED Sa-LF DEHE, RUE I4~
W ~BATELE
b o0 METEE NA5a-3 EWE L 2710 2 Y256 D7 AL &
L T h, INTELB08 HD v27s 7-14 ®VERL T META-
SYMBOL w5 4 ¥, INTEL 8085 FH?D 7tuds RTELT LT
% % (® 3.), META-SYMBOL X 7eoJu #4R% B Jodss &
LTHHL, coH® FSodss & UTS/VS @ yor-u 15742 LOA-
DER L ANFTBZ i XY o-F €021 BERHEMCEREN D,
YoT-3 1548 TREBEDOBN €11 D Yoy P rP O 7L D
ﬁ@?ﬁﬁi”ﬁi B, CHbLONEARER L META-SYMBOL ©
Iu RO kP DIER 2 R Ae—o BHIIT BT LB HHETS

Y
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BT

R

#& 1. MMPS-1 % SoJ50 OVERAE

BT w7

b A N LT A

Fwdra Taysatkig
TrRpREEARSLE

UTS/VS v+ 272D

T QR ELRT A K

7 ok v 7 7 META-SYMBOL 7= Tr Ay RF L T T4
77 LRFA Ay REE
UTS/VS +» 257 2@

Yvsr—9 xF4% L
LOAD 7e7 7 o %#HA

& = 7% F=YA v 72— AR &0y i b—2
UTS/VS v+ =7 49 DE-

D LTA 773 o %5EH 2 ¥ A—F v B

ic & '8 % UTS/VS v =27 .0 PCL 5 L

ZB T s A | Terssn :

& & i UT3/VS v 27 4D ED- 5L

H—-FEM T ey

IT 7= 77 & % EH

ROM, RAMF—%

K Iy 2=F g vy -
ZrArMERT w5
A (72v77) 7 iR
ROM#&KF — 7R 7 B ‘

[

LEAA (FORTRAN)
Tmy - F 4R UPS/VS & =7 & (M500

v 27 %) ® FDMNT E oL

BRHB Ty o

Fursakl

/ZTA7/ AR

MELCOM—COSMO700
GOSMO/Q0 " mmemaETE T

1__ . INTEL8085H
INTELBOSSE | T~ 74275
SRTLTPAN
\_/

Fp7at o CRET ALRTA T AINERETAI LN
TR TFETHIEHNTED

X 3. META-SYMBOL F[Hic X 5
L 7euds OEE S

META—
SYMBOL +
TRTGL
+
5,
LT AHT,

L5 AFTHTHBETH 5,

+ META-SYMBOL %5 140 t'y b £i3 <ME-
LCOM-COSMO} 700 (8l S ic & 2T 32 £y
b DEETH 5, INTEL 8085 (1A54ERE 8 twt)
D LIS TR 32 ULt DEHS et REAT S &
SICLTnd, 1HSENRR2ELr 2L D pJ0t
oY TR IED 2100 rHICEERE O (15=32
Bob) %t X & 208N D 328,

RENTHLEELNS,

+#P T3 3 7rU EXES LOADER cHEE
LOADER cHBEHEL Tb L5 KE, 7
BNTHOHIC &’ %,
MOREEZ 17 ot IFTR
BAELRE: LA b, COLBITEERLV),
¢, LECHBBCELEBRT a-F 2ERLTE

T B,
FLz Bl 13

LDX5REE

BD2ED 7RUA
bhidabiv (BE

META-SYMBOL # #5424, ko

LLTwn5, ZDVEER ROM RAM 5—2 5711 VB Jodss T
F5 X5 LTw3E, yur—o 1542 ICBHL Tid, LOADER % %
W 20T FFEHATIELL, —OFAREAREL LI L T
5.

5.2 ROM RAM #—4 77 f AMER 7RIS 4

Yo~ 1542 OHATH B 0-F €Da— 7710 EANL, wP ik
(1) sEsfti(@sa—F, & 5)
0 23 24 31
0 0 FXHE
8w b
(2) PFLzfl
01 14 15 31
10 0 TR AE
0 17wt 31
1 1

4. INTEL 8085 7t 75 TOIEXIHE,
7Lz fED 2-F HEETER

SRTL TPANRTDEZ T AR

MOV CNAME

PROC
LF EQU $
GEN,24,2,3,3 0,1,AF(1),AF(2)
PEND

LREFATA—RC LB A F YD~ P DR

MOV AM

’ L l_l* 3E) A7 ME6nfiisiao

i’o // 2324 T L dmioprERsn
W

’01;1111110 TS D& LTS,
5. INTEL 8085 o MOV #i4o META-SYMBOL
V2AFL D7 T DEBF]

2Ky b 3Kk 3Evb

£ol ,Poz,p«umoq,ms»aoé,p'

LA [t 10 b

ITELy

SUFVIAFL(1))

i GOTU,*LV(AFJ Lo P 1o

ERRUR,7 (147 LLEGAL OPERAN 0 NUME
GOTO, TCUR(TSTEXT) Fo2 i
G 1Sy P2
~ IR Rk
TOSTCUR(125:C) po& il ‘
SHREUR ; 7 ~'§§ILLH5AL uesmwn TYRERRT

C 3
‘ﬂXILLEHAL ChARkCTER N

ASCODESAF (1) +1)
2g3;

&RRUR)? ':*lLLEGAL CHAFAQTEH%ﬁf '

205 SOTOHASCII=1 TPOS
: T GDT0 e FoE :

. Pg3 GUIU;(I)w'lZS)&(I(» 55) : Pﬁz o .
: L ERRORs 7 'kxILL:bAL OPErAhD JALdE&*"
FSE T A

GENS24523343
QENI24 48

E 5-¥AﬁEsb

J:AF(I)

G070
S oSE T

“CLOSb

: P 3:953!PQ}$PO§)PQS»906!PQ/9[y

& (B4, o-F ®a-n0Mhpf oP diFdskoEL

W 2 ey

KRB FIH L 28 2100 Jods6 Y-t 22574 + EH - FHE - A%

CHEL, BEABSOIROHT LS

X 6. INTEL 8085 ﬁq Y2FL DAL DD YR
(META-SYMBOL #HH L7 b @)
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& 7. INTEL 8085 7¢uJs Ik X % 7Eu3)

BASKOIE L v 2 5 Aa—y IKWBIE L e b B A HREo 2K & i
L, ROM B U RAM o 5—2 9710 & LTHIT 2% Jods
LTHD, 0=F EJa— 2710 DATTRUTROM RAM 52 5711,
OHITBIAFICHER L T -5  LTERD LS5 KL TH
5. pJlobwY WIKFET D 2 B fa—y BIEUEELHFS 1-5u %
& Ay 2=Faud b—Fu LHERUHELEDET, O Jods
LICHL MR Fie T H 5 (F 8.) , META-SYMBOL ¢iT 7toJi
HERFEHETESL 57D, 7hoiy HEFERXTEL BN
Hrtods LREBELT, #7255 2-1EEET 2 oroofeC X
D reudn HERER B & v o B AMEYERT S rtuds®
Iy X ERICHNLTE B3, ArroaliBELSSEEON
H2T5 0¥ws 220 Jods5s CHABDE L WOT, 005 pJ
0w X L TR EREICTAATRETS 5,

5.3 &EMYIaL—9

UTS/VS @ 7t d1 Fods5s6 DEFER $Ax9 B w254 Jodss DE-
LTA ZFIAAL TR L TH 2, s Jlotw OF 2100 fif% v2a
b=t T3 1—Fv ODAEERL, 2R 7 07 RBEL 180 BE
OFER, BE, EFHES, vull BEORFOBREL DELTA
BHL T2 % 2 5 WHHT 5. T nRER 747 Ak

.
pu] ey
N p—F FRIF L -
M EYa—b
,l. 77 A ATI—F > i
>
p7aESY D
“rnBEHREE || 3T | a—Fa
Fan—Forfer || v oy T
LTisdy N=Fr | p—F
x (b : ROM
5 Fek TP AN
W ROM,RAM F—& 77 1)L
! fER L —F >
F
M
RAM
F—8T77 AN

X 8. ROM, RAM F_ay»11 VB Jodss @
AAbOSEE

810

YR+ 5 KREKRE Jodss
2503 R ETLOREETH S
%, COFXTEEOEHSDIE
WHERELER Y, 2FF vzaL
~a2 VERL DB % B0 L i
HABEDCEHTEI, FAuT
LicwnsP b, 2100 G5%2E
715 vzalb-vay b-Fuv % 1)
v LT lo-FEva-L ¢ L,
% DELTA 0 % ¢ CEfT
EBHT eI LY FRAIVESERFT
5 (®9)e FAwI VEEDFIR
BRO XS5 LTS5,

(1) wzalb-wav b—Fu AR
L Twa F8uJd FH 5s-du ik
DELTA o xgY PHEBE 17u
FE2FIBLTBE A FAT R
A=2 BBEL, R Tozal-
vsy L-Fu KHIEIREL, IE

L YA fFl

L& L b wP 2EfFE¥ 5,

(2) wzal-wsy L—Fu Tl loroo REEF LK TR0 57
L EFN, hEFESARELTwB b DELTA cfiii@x b &v.
25 THRTNIERD 2100 S 2ETT 5,

(3) DELTA icHlflIRs ¥5 &, v3al-vsu5-IL PO LTRA
DHRFEFFL, uP OERFHERERFELVHEShH<5, REXF
HphiE, BECIELT uP O 2100 59 Ly2s DHNEEREE
T3, Thb 28 ABEOFR, BIER DELTA aouF 75,
DELTA a9uF ¢l pP i Jod56 HTERL T % vufy fts
*E0OFEFATELIOT, FRT KO TEFTH S, %L,
TFUR BOBEERFD ot S EMAT 310, «P BAEHE
BB CERL T BEXRD ), COSEFELABETH B,
Y3alb-vsu L-Fu B b DELTA kKififffi% d ¥ ¥icit, vz2al-va
—Fo OIFERMICH b U DELTA Klillx s &3 D
4:\ (& dErs) % DELTA aouf 2FIHL THDAALTE &,
D5 R ETT S e Xy DELTA il § &7, INTEL
8085 =,

n},g

3]

"~

~usy b=Fu D FAwS 5=T & v2ab-v=v 5-JL OE
b Wﬁ ®2

Z I LR T,
¥, v2al-vay L-Fu & 7Euds THERL TH %,
6. &#H DIER

uP DR Jodse MKt AERE2ERAL T &, BRERLA
T Sndss DMBRELRS2 5 X5 LB E, FEib Jodse @
Y2+ FE2DE FEFAOEBICTE, BEEROFRZBRTE

0 A0KW 112KW 128KW
1
|
ial— | LR
v ERACAN g DELTA
UTS/VS R OxP | b ‘EE7IL
:
la—F EYa—aeLlT
JoahTed

B 9. £FF vial-2 TuP % 7800 FHHED
BHER O 1Y REEENORE
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DELTA ial—Z L—Fr
Foly A
FT—=TN
1
>
# [ o || 2
Tars= FoTn n
7 DELTA |
aw K K
£
S ial—va —;L
BTN —F w
=
4
>
Eial— g
L EA |5
7 i
I o
/ Foty IIRD ®
7%y THERD wA1on TRITL
TA4on TassLo
S F—TN0

7N

B 10. &% vzal-a2 X% P o
FRwd BEHE

5 2. INTEL 8085 FH&E6E vzal-a @

; F-JL WD 1oty AR
=¥t ) ONBEEY AL #® fiE
IBO~IB 4 MARTPHAT FLAORE (52H%0)
> | STEP ATy IhEFT - FORE
e
ﬁ% STEPN A7y TREETE - FBORT » THRLORE
? ROMN BWRIFELR (ROM #HIK) A7 57
7 | Mos, MoE BAABLGAOET ¥ o2 (MOB), #T7 ¢
DELTA Q%I%gé ~H#H % E T > D, DELTA i A
A THzbb—F ARHE
v
i B,C, D E H L BOROVYAE B, C, D, E, H, LicHi
v
1] pC Farss avyi PCLvayiHE
5 SP AF a7 FAvE SPLYzRzirHE
/ :?: cC HHZ Y »7 725 7(CY,Z,S, P, AY) kit
1T HBHMALT 7 riesin
LERHC, WP ZBIELZBED Jodss OEER & I COBEAL

il S ERMEDBIT 3.5 %, Judss ORADTRY BT 570
D J0-Fv—t & HEMICVER T 53248 Sodss » BTFRRFTH 5,

7.

ERRICET B2AT

CHEIHE L 723248 Jodss KE L ABBALE % 3. IKFT.

TR D pJotet OFEE 2256 B,

FOEOR|x OFLE Y

LTHERRL 7zo INTEL 8085 & pJptu,tA %D 2% D uJoty
4 OHBFERRE T &, UTS/VS ua5s FRED 72 O B 28

B AP NP PSP P S PN NPNPADN

= 3. ¥ Sodss VERICEL 2 B
ROM RAM

“ 4 7w M %! 7 v 73 ;&5774» ¥l -2
7 y |27 B | 8
a oy Y- LB OB V=X E R | Y- i %%
CRRED & & |8 m | & & | B & | & |8
INTEL 8085 1 600 P AR 150 2 B 3,000 | 2;BE
A* 1 300 13 E% 100 2 B 2,000 | 2H»FE*
B* 3 400 5 B 50 1B - —
C* 4 100 2 B - - —_ —

*OAHATHEELE o, 3Thi
= UTS/VS ofBEHimME&As <t 3

BENTVBL LR IDARZEL T3 ERIEELILER
BED wJjotey €L T reuds T1EH, vzal-2 BFERESR
D vialb-2 iGREHEEREAL CTER T2 cick v 2ERR E ©
TR A D C L BHIRFCTEZ 5 TH B,

8. & ¥ U

MMPS-1 o%HHkZ, »Sotsy OfSHEsTLRIE O
WA tAEHE LCHAUTH B LIKER L, 7EuJ5 LAL TOE
O Jodse WHCHERT 3 FESTIE Judss 2, HLTERE
tnz < UTS/VS /b &R L T «P RS <k ¥ &
FRRESHE 2256 TH D L i B, T TERL 2 » 2 FEFIAE
Jodss dUTS/VSIKidZ « 5 H, MMPS-1 3% 2% 2 REEOH
MR B I va5s TH B, o MMPS-T ofiifEsR, B
BENKRESTEL2D—BY OBEBETTCILFCRESFNBC
ETHB, Lal, HCHERERoEECEE TP 2, 28
Aordotwy © pP FREIHVER T 2 BEXEELTETHED, DL
Th #PPHRYEE LD X HIC, uP VERREE B ARUENIC vo rax
FFERERT S L &b, BRI vass OBBERM L LT
DTN ERHEINDIIEL Ao TETRE, MMPS-T i3, P i
EET 2/ 5-2 2 FHPTHEL DHHKIIE va50 THDHT L LD
8% - T, MAEOHIRICISERICHRTE, ERECED TEA K
Ua56 THBE i b, MMPS-1 oFBEDIK, BRULIEE
AFIHESEORBESSHR#EEI NS,

% £ X B

(1) #E:2qo0- Jodszud, EEERE, p 45~51 (BE52)

(2) BH : so27tuds, BFEEF¥S, 60, No. 12 (BE52)

(3) EH:2100vta-2 @ yobdzy, H@WOE, 17, No 4
(Bg 51)

(4) Ebries  BEFELRICXS 2100 Jotuy HILE s02 -
7tuJs, fHERAE, 19, No. 7 (HE58)

(5) UTS/VS fo7 JUEERERZE, =ZTEH

(6) UTS/VS arpuz7yos BiRE. ZZEH

(7) META-SYMBOL #{RR3E, —ZETk

RIBEEEEE FIFH L A2 2100 Jod50 Bi—t w256 + EE - FpE - 855 811



M58840PRAFTI o2 —4byh | FyT 2 arR—bRTL—
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Lo & 2 &

24900t~z OHER & §, BEFEIEOEBEEIELD S D L H~
RELEDLYDOOH 5, FBARLTE, HEWST 42 EERKER~O
SHABRETS 572, EMHED 1507 40t 21200062-5 OH
BLSE, AT RFRERM~ IEAL T ok, KERB~DIG
MBIl Td, BEF voz, TV SolmEa % BT 2 &
~DEH»LIHEE Y, BETE FERREMRCEATRE, 17
w3 2(0071vta-2 DERFC LY, BFEBROBDLAROHIR,
BOEECHT S susutysy, T OMAABIHC 202 BEED
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ZEn 1507 4801 21003022 BRI LT 5, BEEERIR
RERCED 7,70 a2t GFHUTO DY HID THH, 5D
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L snTh A/D 2538 L su5F~ 102022 TR T 5
Hfgmo 4wt 1557 21200082 —2 M5B80 PW %% L/,
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5, RIXEIVERERRR:, J0d56 FIC a—p ~EHX N, »4-h TH,

1-F iR X e Jodss BEIC, 15wT v12000ba-2 %21E
WHTF B, COE5IC, 1-F BRAZIRELTH D, Jods5s BIR,
YAFLTAGY,  A-h B 5 BYEAR L EOMERRE L B TR
WEARTETY, ¥, Jodssziald, TOBEDCLDCHEE R
OHEEZEEBLAL TRADAV, O k5 ZERIEETEMMIC
FELLfFS B, vty hi-b & LT a1y <MELCOM) 70
I k3 so27t075, vEalb-2 25, A—Fzp Yfi-t & LT, FHIA
F93, J0956Fzwh, FAuIovu BERD B,
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® AEEENE .
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fa 17 s 1Is e
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~ S
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TR EAA) $ Ti~Ts ' Pe——p
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fa oY) CPS o] x2) [ v{a) [rea@T Pc(7) ]
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(16 AAX N F— 2R ZDP — P
8E7) s HE B
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4 HIEES
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[ =asrvey | 8 CoZsma Loz L(4) ] TINFTL oY ]
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AHFE—}S
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& 2. M58842S o

#= 1. M58842 S oi:fEsE

i 2 | o fié
E: N Rk 68
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ROM 2,048 FEXI E v b FhAFHE
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RAM 128F8%4 € 5 b
K I A2 TEy F XI5
H 8ty bx]
S
AHAFE - b AN 4Ey FX2
o TEy bxH
D
v A AN P Ey bxl
A/D e E# PR (FIRE 5 26)
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YT —F Y FRAF S 3B (HARTEEEDL)
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#= b Fid ~8mA (i
Al S HARH mA (k)
#— FDHNEHE ~15mA (#X)
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B E 8 E
Vss 1A%
FEFHE PFsevin FTarsis—1 E-D MOS
Ry - 64 By €73y DIL o3y & %%
HETA 700mW (33ie)

* M58840—x x XP vi, ~=x2 ROM M
O OMSBBO0—XXXP TR 42Ky ¥7 3152 2—AFDIL Apsr—v

BIE L % J0d54 1, 222 1b3 BRI EEOBSICE WIREETD o
Ialb-vsy PBETH 2, FMEH 7.7 1, 2D Jod54 DR
ISFABSRVERD 7573 T3 2, F0d564T) 240 T35 ¢ e T

MS8840 P F #/{wdovo— 4 twt 1 507 2100 9=t va576— - BER - A4 - FH - EH - @

VREF D D9 Ds D7 Ds Ds Da D3 Dz D3 Do
ERREASD A HA—kD
2 Jowo B
EL X501, 7rRL2 B (Av~Ay) & 12250v30 AN (To~T)

o T b, ENDNOERER, 220 SR L Fl—TdH 5, FHE
55,7 M58842S @ Jaws MEK 2. I, ZOMRENE LR 1. «©
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3.1.2 FEAE{RAYEa—~5F

FHUMAIZER 2o E—2 PCA 0401 13, BHIMH 5.7 &, %@ Jodsad
) IO 1K A+ EPROM 4 1@ (i AL, M58842S @ 2K n¢
FH2) & CREZ N D, AE: LTk, 0FHA LD su-ud £
O ThH R, RCHERE auFd-ii- [ FiK,
R A TTRE R REARIC L T v B,

3.1.3 FyFF—HK— FHIR

C O, 14 ICHHE 2o75- BT LD OTH H, M58840
POAT -t B, BT eATED, EEOWKCHA
TND AuFF-1E, ASABWERER LA ETHEH, ORI, &
BFESD 417, BEFBICEILTwE, au7+—f—F #4R PCA
0402 3, Jyot EROMAEME OHESREFIF L 72 3x8 A0
awFt— &, EE A2 BERBEEEEL T3,
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3.1.5 Fysesy
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(1) {BIE, 52t O Y101 2D 5729DIC RAM A3 ©D 50z

J0054Fzwh ~D
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v FEfT,
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(3) EIERCET D Loz DNEETR.
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323u MELCOM} 70 % Fi» 7z pozrtuss TH h, MB58B40P
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L, - BEHNT R, HNFT 2857 D ou—2w bt i, 27
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2EEEYHAEL T 5,

4 FRyr=vv
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TEDRETEL OBBER RO L EE NG, T, FEU
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*EZ, 2 CRTHEET A€ LT L,

coERE, =22 CPU, 4,7 CPU ¢ 5% 2RO Jotut
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%
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PROM 7u#5 4 =—F

PROM J =2} =-V¥
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§ ABET B +- b Ht o B B b NTH
HWhFEH LY, +— i [ l | ] ] l { |® ®
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Ol & EFT5 o B 3. [T T lel [ ] ] ]e
S I _icps
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Liza DA, FAwF CPU DA fimt =+ S) RBHELT
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S2s REEL T 3. ¥/, FAwd CPU CRELEAERE, 5
o d BRSO REER, No-Operation 4 4% ViR 3 L
Likh, (EErEEARELEL TN D,

FRed BRICHT B Sodss O—RHREELBEIO 2 2 O PROM
&AL e, PROM HEDHEAE S A T 3, EFLES PROM
i, qu5L tk 2708 #MGETH B, Fods5s B EFRAL KX PROM
X, FMEFEERE Y, 1Y vars KHLAA TERE sat 25K
FIFIF5C &8T5,

FRwd VERER, Loaa % Je) ARICINL, AHT -+ OREE
FERTHCeLE-T, BLlER VD LELD, COHETH, 7
Awd CPU @ 1/O i+ OfkAE# LED % TERT 5 L 2 b,
%08 ENLTHE~B O HLEBIHEL A>2Trd, 1-¥ i, T
D 2toa %, BWIL TS va5s EEEHETACLICEY, A~F9z7
RO vAFLFAT BT BT LR TE D,

4.2 ~— Koz T OWR EERE

FRodouy i, BIE1=v bk, $#-K—F/$42JL—, PROM 512, £Z
2 CPU % ¥, 1l HOEHE» bR Ih T3, BEREOEEREE
4 1CRT, COEICIES T, HEKE BAERBIFAT D,

4.2.1 E-yETEYE
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=
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e

U Jodss & LCD £2a Fodss & o-Fug RAM 2 bRER &
b,

222 CPU X 8 £t @ Jotwh (1u7i 4 i-8085A) T b, =
I8 0956 DHFRH N, AT fi-t 2 bEEEZFAL, UL,
HF -t KB E2HAT 5, AN K-+ icik, FAx0 CPU D
EfFEMERT Jodsshvua Loz WEREL 5% fi-1 S,
RUNE vI2a OREEEL S -t BEREIN TS, HITfi-
biCiE, FAwd CPU o Ling OWEZHHT & 2cERT 5 1o
Ab50usu LDAS, Sviud EFFRDO 2a-t7FL2 & tuk T3 K-
b Jod54 RAM @ Az I8 avbo-ufi-+ A EXRD B,

-, BUFERE L, w-a CPU & oiEsin, =ALSI(DS2
79) EMLTEREIN, TTO - 13 £22 CPU 0HAEEL L
TEMNTbND, s-fi-Ficid, M3 WiRkT L5, BfEe-F %
FER5 5 10D LED & - (Sruovay $-), F—2 FATTS
e DAY F—, F- BIEORY Y 2T ENTRY /NEXT +- #
&, 2T ED £ 2B B,

Avks, BFHOBERRREECEAINT 3, LD X5 AHE
ko CHHT T EDLTARER LD2g TH o T D FALT ICOBEER
s, A LIze 25T Jodse 0FEfTE EilinMBETEL,
ZOWE#% £oa CPU AFHHLTERT 5,
4. 2.2 F.<y 4 CPU FDEE
1% RBVEo 7 Fodss i, RS CPU #5733, 5745 CPU i,
220 SERRAE M58BA0P @ Judssaey AT TED XS LA
b DTHB, 1-¥ i, Jodss RAM K Jodss wHEihd, EfTx
BETIHC L X>T, BRMESMOMEERFDE T LB TE 2,
Jodss RAM 1% 4K fq+ €, @#H £-2 CPU filicEEnC
w3, M58B4OP @ Jpdspsey 2K owfF ¢, 1o-f 39 Ewt
R CH 270, 8wt HHIMED T-2 CPU i<k 10—+ I
2R ERRY, 4K A1+ D axy 2EHAT ST EICR B,
FRwd CPU 0 suz0d EfTRICE, T Jodss RAM i €24
CPU »bE)bBtxh, 5809 CPU KiEHFEId, TDRDD 1u
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